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FEhEEL (T A g SECTION I.—AEROLOGY.
SOLAR AND SKY ERADIATION MEASUREMENTS DURING TaBLE 1.—Solar radiation intensities during April, 1916—Continued.
APRIL, 1016. Washington, D. C.
By HerBiErT H. KiMBALL, Professor of Meteorology.
[Dated: Washington, D. C., May 25, 1916] Sun’s zenith distance,

For a description of instrumental exposures, and an 0.0° |47.3°(80.0°| 86.5°] 70.7° 1 73.6° | 75. 7° | 77.4° | 78.7° | 70.8°
account of the methods of obtaining and reducing the Date.
measurements, the reader is referred to the REview for Air mass,
January, 1916, 44:2.

The monthly means and departures from normal values 10| 15|20 25|30|35|40(as5]50]|5s5
given in Table 1, show that direct solar radiation intensi-
ties were generally below normal at Washington, and er-|ar-lar-lar-| 6r- | Gr-|Gr-| Gr-| Gr-]0r-
above normal at Madison and Santa Fe. A noon maxi- : : ol | col. | ol
mum intensity of 1.64 gram-calories per minute per 0.73 0.600 0.62
square centimeter, measured at Santa Fe on the 8th, 0.73 0.68 0.68
exceeds by 4 per cent any previous April noon measure- .08 0M0-oa
ment at t}zat station, and nearly equals the station maxi- 0.53 0.47 0.40

mum for the year.

At Washington on the morning of the 10th, at Madison
on the morning of the 6th and the afternoon of the L4th,
at Lincoln on the morning of the 1st, and at Santa Fe  Monthiy means....... 1.2 1.18] 1.06! 0.95 0.86 0.78
on the mornings of the 20th and 21st, the measurements  Departurefromfyear| | o ool o oal—o.03/—0.05—0.06
indicate steady sky conditions throughout most of the
respective half-day periods. Extrapolating to zero air
mass and reducing to mean solar distance of the earth,
the measurements give radiation intensities of 1.78, 1.79,

1.78, 1.80, 1.81, and 1.81 gram-calories per minute per Departure from S-year |
square centimeter, respectively. Allowing for the prob- normal........0c...|-...e —0.05{-+-0. 08 +-0. 10,+-0.06(—0. 02(-+0.06]+0. 13| +-0.13). .. ...
able differences in the water-vapor content of the atmos-
here at the several stations, due not only to their dif-
erences 1n elevation above sea level, but also to the
differences in the surface vapor pressure, as shown in
Table 2, the above determinations are in close agree-
ment. Applying the Smithsonian ‘“Abridged procedure
for determining approximately the value of the solar
constant” * to the ganta Fe measurements of April 20
and 21, we obtain 1.90 gram-calories, or a little less than

(1. 14)|(1. 14)[(1.09){ (0. 97) | (0. 86){ (0. 80) | (0. 74){ (0. 68). - .. .

Madison, Wis.

Monthly mesns..--...- 1.52) 1.36 l.35| 1.25 1.16{(1. 14){(1. 13)[cccecifeocnanfonaans

Abbot’s mean value of the solar constant. Departire (rom 6.year :
normal.......-.-..- +0.10|+0.04/-4-0. 13|+ 0. 12! -+0.06/+0.02|4-0.00{...._.|......|-.....

TaBLE 1.—Solar radiation intensities during April, 1916.
[Gram-calories per minute per square centimeter of normal surface.)
Santa Fe, N. Mex.

. Monthly means.--....[...... 1.43:(1.26) (1. 19)|(1. 11)](1.05)[(0.99)|--....|- oo nienenes
Sun’s zenith distance. Departure from 6-year (1.26) (1. 19)) (1 11)[(1.05)}(0. 99)
normal.............foeaann +0.07|—0.01,1-0. MI:};O. Wl—o. 04(1-0. 00'1 .................
0.0° | 48.3°160.0°|66.5°}70.7°|73.6°| 75.7°| 77.4° | 78.7° | 79.8°
Date. Lincoln, Nebr.

Air mass.

Monthly means....... . 1.50( 1.40 1.321 1.27} 1. 1.15( 1.07
Departure from 4-year
normal. . ........... +-0. 06|+ 0. 06/+0. 02{-+0. 05/--0. 06/-+-0. 02(3-0. 00{-0. 00

1Annals of the Astrophysical Observatory of the Smithsonian Institution, Washing-  Monthly means....... . 1. 16
ton, 1908, 2: 115. trophy, id i




Arrm, 1916,

Skylight polarization measurements made at Wash-
ington on six days give a mean of 52 per cent, with a
maximum of 58 per cent on the 11th and 12th. A higher
maximum would undoubtedly have been obtained had
not the ground been covered with snow on the morning
of the 10th.

TaBLE 2.— Vapor pressure at pyrheliometric stations on days when solar
radiation intensities were measured.
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of the platinum wires constituting the bright resistance
grid ¢; so that for different degrees of cloudiness the value
in heat units of the 0.1 inch ruled spaces on the record
sheet is as shown below (Table 4.)

As shown by Table 3, the total radiation averaged
below normal during the first and third decades of April
at Washington, and during the second and third decades
at Madison. At Lincoln 1t averaged below the Madison
normals during the second and third decades, although
generally, during the time the register has been in opera-

Washington, D. C. [ Madison, Wis. Lincoln,Nebr. || Santa Fe, N. Mex. tion there, the decade means have been higher than the
Madison normals. '
| 8 | 8 8 | 8 8 | 8 8 | 8 i i i iati
Date. |, 5 [ 5. | Date [ 30 |p.5a. || Date [o. 5. (p. 3. | Date |5 50 |p o0, At Washington the deficiency in radiation for the
month was 9.7 per cent of the normal radiation for April
pril,
1016. | afm.| Arm. || 1016 | Afm.| atm.| 1916 | Afm.|dem.|| 1016 | afm.| Am. . _ .
Apr.5|6.03 | 4.95 || Apr.1|4.57 | 4.95 || Apr.1|3.99|3.81 |l Apr.1|2.87| 3.638  TaBLE 3.—Daily totals and departures of solar and sky radiation during
7315 | 8.9 6|1.78|287 9[3.74 | 399 7{L88| L52 April, 1916.
I I W AL W ’
11| 4. . ] . 8 f .45 . 81 ¢]
12 5.36 | 4.95 11 (837|315 12 1181 | 516 18363 3.45 [Gram-calorles per square centimeter of horlzontal surface ]
15 | 3.81 | 3.99 14| 4.37 ] 381 16| 7.04 | £.17 20238 1.52
18 | 3.63 | 3.81 17 | 3.81 | 3.00 19 (10,21 | 947 21226 330 E
19 | 4.17 | 3.99 27| 417 ! 4.57 21 | 5.16 | 5.56 Dally total Departures || E:xcess or defl-
20 | 6.27 | 8.48 28 [ 5.56 | 6.50 231 6.27 | 5.79 ally totals. from normal. cy since first
24 | 5.56 | 6.27 21)6.02|3.63 of month.
3| 6.02 | 848 23| 538 | 5.16 Day of month.
2 Z:% e ‘Wash- | Madi- | Lin- || Wash- | Madl- || Wash- | Madi-
ington.| som. coln. [{ington.| son. | ington.| son.
In Table 3 are included for the first time the daily Gr.<al.| Gr.cal.| Gr.cal.|| Gr.cal.| Gr.cal. || Gr.cal.| Gr.cal
totals of radiation for Madison, Wis., and Lincoln, o2l Al el o) Myl =)
Nebr., as measured by a Callendar pyrheliometer. The 108) 423 10f -28| 8- 20| 404
measurements made at Madison during the five years a7| B81@! 52 27] 125(— 1| 563
ending with March 31, 1916, will be found summarized M| my R 2z M M
on f)ages 180 to 181 of this number of the REview. The ISR sra ) -320| 1% - 80 86
daily means for Madison from which the daily departures sl ss2| s 18| Ts5{- 83| 1,22
are computed include the measurements for the current s aos| sot| 18|  ssf— ess| 1,814
month, and are therefore 6-year means. frs) 20| @l 18| -3~ 4@ L
The Callendar register was installed at the State uni- 313 63| 50 —w2) o17j— 61| 1,
versity farm, Lincoln, Nebr., on June 30, 1915; there- S0 80 M s M0z 2| b
. . . L]
fore, daily means for Lincoln are not yet available. The 823, 6s2| 07| —104) 257~ 445| 1,322
! o 57% | 310 363 147 | —117 | 208 1,208
receiver, No. 9861, is exposed on a small platform about 51| 310 3ma|l 05| —120|— 108 1loss
feet above the ridgepole of the experimoent station 20| 8| 6y 8 =S8~ 104] L0H
building, 65 feet above the ground, and 1,250 feet, or =~ Decadedeparture...|........fooeeecfounnnnilnninsfonnnns 6| —19
381 meters, above sea level. There are practically no 10| 109) 701 5| —amli- 9| o1
obstructions between it and the sky in any direction 00 BT Gal i) —Hy- B &l
down to the true horizon. ) i4| s ey 31 WS- s 48
The receiver was first compared with a Marvin pyrheli- 42| 10| o207 —23| -7 om 51
ometer at Mount Weather, Va., in 1913 After its in- W& oM oy EmiIhEm| B
stallation at Lincoln it was further compared with the I B - ] 1T
Marvin pyrheliometer at that station. Care is also ’
exercised to keep the instrument oriented so that the Decade departure. . -I...«-oufoxsemeeehsrraennifecnsrens|onenenes —1,135 | —89
\ 1 i gl i Deficlency sincefgr.cal....{.....o.eeeeeeedeeniifleennns. P, 3,486 475
edgeg of the mica plates supporting the resistance grids ot ear A Ber et [ 475
are either at right angles to or in the same vertical plane
TaBLE 4.
CIOUGINESS (0—10) - eeeeeesseemescns e smsmmmmccaesaammeeceeananananns 0 2 3 1 5 6 7 | 8 9 10
Gram-calories per minute per square centimeter.
Equivalent of 0.1 1nch 0 1cOrd SHee . ... .cc... . eemcereecaenmereeeeennnne 0.0275 | 0.0275 | 0.0274 | 0.0273 | 0.0272 | 0.0272 | o0.0271 [ o0.0271 o.ozvol 0.0270 | 0.0270

as the incident solar rays, so as to reduce to a minimum the
effect of internal reflection from the glass cover of the
receiver.! Under these conditions the value of a tenth
of an inch on the record sheet, expressed in heat units,
has been found to be 0.0270 gram-calory per minute per
square centimeter, regardless of the zenith distance of
the sun. This is practically the same value as was found
at Mount Weather with the sun not more than 45° from
the zenith, A correction has been applied to this value
for blue-sky effect on account of the selective reflection

2 See the REVIEW for August, 1014, 42: 478.
3 See the REVIEW for June, 1915, 43: 264-266.

and since the first of the year the deficiency has been
9.6 per cent. Madison shows an excess for the month of
about 1.1 per cent and a deficiency since the first of the
year of about 1.4 per cent, or departures from the normal
that are quite insignificant.

CORRECTION.

In the Review for March, 1916, 44:113, Table 2, in the headings in
place of Mm. insert Cm.

4 See the REVIEW for August, 1014, 42; 476-480.



